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Results 
Data indicates earlier perception of ambulance vehicle 
with additional beacons: 
• Road users enter detection range slowlier, probably 
due to prior braking 
• Road users on average brake 3.5 m earlier, less 
intensely and reach walking speed 4 m earlier 
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Motivation and Objective 
Emergency vehicles more often than average involved in crashes 
Most crashes appear at intersections in urban areas 
Optical conspicuousness implies higher safety [1] 
 
Purpose of study: Examine Additional beacon (fig. l.) regarding the 
effect on safety of maneuvering of conflicting drivers 
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Approach and Implementation 
Camera-based traffic observation 
Fixed look at exit of station, 14 days (4-5 h/d) 
In total 51 emergency drives, thereof 13 with additional 
beacons 
 
[1] Berufsgenossenschaft für Gesundheitsdienst und Wohlfahrtspflege (2007): Verkehrsunfallanalyse bei der Nutzung von Sonder- und Wegerechten gemäß StVO: Konzeptionelle Vorschläge zur 
Verbesserung der Aus- und Fortbildung 
Fig. 5: Histograms max. deceleration: with add. 
Beacon (left) and without (right) 
Fig. 6: Histograms of pos. of braking entry. 
with add. Beacon (left) and without (right) 
Fig. 7: Histograms of pos. of reaching walking 
pace: with add. Beacon (left) and without 
(right) 
Additional 
beacon 
v0 [m/s] Max deceleration  
[m/s²] 
Position of 
braking entry [m] 
Position of reaching 
walking pace [m] 
no 9.22 2.18 8.10 15.95 
yes 8.16 2.03 4.60 12.21 
Fig: 3: camera view (35m 
viewing area) and tracking 
Outlook 
Larger samples for more statistical significant results 
Use of Surrogate Safety Measures considered 
(interactions with ambulance vehicle) 
Urban intersections as observation sites   
Traffic accidents with participation of emergency vehicles happen alltogether 
quite 
rarely. Nevertheless, the risk to be involved in an accident while using the so 
called 
“Sonder- und Wegerechte” (privileges, shown by flashing blue lights and siren 
- 
regulated by the german highway code called “Straßenverkehrsordnung”) is 
much 
higher for such a vehicle in comparison to an ordinary road user. This paper 
initially 
gives a summary of the legal basics and the requirement of tactics during 
intervention. Within the scope of an interview in whole Germany with police 
authorities and professional fire brigades inquiries were made about typical 
accident 
situations and appropriate preventive measures of the empolyers ascertained. 
As it 
was to be expected, it could be seen that driving in crossroad areas while the 
redlight 
can be seen as well as blanked speed and touching other verhicles are typical 
accident situations. As it was surprising to see, time of day plays a 
subordinated role 
for the accident events. The signal status is without considerable meaning, too: 
If 
only the blue flashlight, but not the signal horn is in operation, it is not 
inevitable that 
there are more accidents. Big and conspicious emergency vehicles contributes 
to a 
diminished accident risk: Vehicles in a glowing red colour are less involved in 
accidents. 
Fig. 2: Different views of a 
passenger vehicle trajectory   in 
conflict with upcoming rescue 
vehicle 
Tab. 1: Mean values of indicators 
 
Alle erhobenen Indikatoren lassen einen Sicherheitsgewinn bei 
Einsatz der zusätzlichen Seitenkennleuchte vermuten. Die 
Fahrzeuge fahren langsamer in den Erfassungsbereich ein, 
weil sie mutmaßlich schon vorher bremsen, bremsen im 
Schnitt 3,5 m früher und weniger stark und erreichen 4m früher 
Schrittgeschwindigkeit bzw. Stillstand. 
 
Dadurch, dass echte Interaktionen nur in vergleichsweise wenigen der aufgezeichneten Szenen auftraten ist es möglich, dass das 
Ergebnis dieser Vorstudie durch den Einfluss des Zufalls verfälscht ist. Das bedeutet, dass eine weitere Studie über einen ähnlich 
kurzen Zeitraum andere und sogar gegenteilige Ergebnisse erbringen kann. Eine statistisch belastbare Aussage kann nur nach 
Auswertung von Daten einer größeren Stichprobe von Interaktionen getroffen werden. Diese müsste über einen längeren 
Beobachtungszeitraum (z.B. 6 Monate) hinweg gesammelt werden. 
all collected data suppose a gain of 
safety by use of additional beacons: 
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Fig. 1: Ambulance vehicle of BRK with additional 
beacon next to the headlights (left), additional 
beacon in close-up view (right) 
Fig: 4: Map View: Detection range 
(blue), Region of Interest observed (red) 
Dabei wurden 39 Trajektorien von 
Verkehrsteilnehmern aufgenommen, die mit 
Rettungsfahrzeugen ohne 
Seitenkennleuchte interagierten und 11 
Trajektorien von Verkehrsteilnehmern wo es 
zu Interaktion mit Rettungsfahrzeugen mit 
Seitenkennleuchte kam. 
 
Trajectory-based analysis of behaviour 
of road users. Indicators: 
Maximum deceleration 
Position and time of braking 
Velocity on entering detection 
area 
Position and time, when vehicle 
has reached walking speed 
